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PROBLEM TO BE SOLVED: To enable a fast and easy 
air-tight testing to be carried out for a refrigerant pipe 
of a freezer device. 

SOLUTION: This pipe is comprised of a liquid side 
conduit 2a connected to a liquid pipe 1 1 and a gas side 
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conduit 2b connected to a gas pipe 12. Both pipes 2a 6 zY ■ : j 

and 2b are connected together at one end of a branch ^^iV^^^f^ — ^ j 

pipe 3. The other end of the branch pipe 3 is connected \ & '{ \ 
to a barrel section 41 of a main pipe 4. At the barrel 
section 41 are formed a gas supplying port and a 
pressure taking-out port. The gas supplying port is 
provided with a check valve 5. The check valve 5 is 
connected to a nitrogen bomb 8 through a gauging hose 
13. The pressure taking-out port is provided with a 
connecting pipe and a pressure gauge 7 is fixed to the 
connecting pipe. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is piping for pneumatic tests for connecting with refrigerant piping (1 1, 12, 14) of the 
arranged conditioner, and performing the pneumatic test of this refrigerant piping (11, 12, 14). 
One main pipe (4) by whom the end was blockaded is formed. To this main pipe's (4)'s other end 
Two or more conduits (2a, 2b, 2c) corresponding to the above-mentioned refrigerant piping (1 1, 
12, 14) branch, this — each — for the above-mentioned main pipe (4), while the point of a 
conduit (2a, 2b, 2c) turns into a connection of each above-mentioned refrigerant piping (11, 12, 
14) Piping for pneumatic tests characterized by forming the pressure takeoff connection (60) for 
taking out the gas supply section (50) for supplying the gas for pneumatic tests, and the gas 
pressure in a main pipe (4). 

[Claim 2] It is piping for pneumatic tests characterized by having an one direction means (5) to 
permit only the gas flow which turns on a main pipe (4) from the source of gas (8) where the gas 
supply section (50) is connected to this gas supply section (50) in piping for pneumatic tests 
according to claim 1. 

[Claim 3] Piping for pneumatic tests characterized by preparing the connecting piping (6) by 
which the measurement means (7) for measuring gas pressure is connected to a pressure 
takeoff connection (60) in piping for pneumatic tests according to claim 1. 
[Claim 4] It is piping for pneumatic tests characterized by being formed in the path 
corresponding to the diameter of min of refrigerant piping (1 1, 12, 14) in which a conduit (2a, 2b, 
2c) is arranged in piping for pneumatic tests according to claim 1. 

[Claim 5] While two or more conduits (2a, 2b, 2c) branch to the other end of one main pipe (4) by 
whom the end was blockaded The gas supply section for supplying the gas for pneumatic tests 
to the above-mentioned main pipe (4) (50), It is the pneumatic test approach of refrigerant piping 
(11, 12, 14) in the conditioner performed using piping for pneumatic tests which the pressure 
takeoff connection (60) for taking out the gas pressure in a main pipe (4) is formed, and changes. 
After arranging the above-mentioned refrigerant piping (11, 12, 14), while the end of this 
refrigerant piping (11, 12, 14) is blockaded the process which connects airtightly the point of the 
conduit (2a, 2b, 2c) of piping for pneumatic tests to the other end of the above-mentioned 
refrigerant piping (11, 12, 14) — then, while connecting the source of gas (8) to the gas supply 
section (50) of the above-mentioned piping for pneumatic tests The process which connects the 
measurement means (7) of gas pressure to a pressure takeoff connection (60), Then, the 
process which fills up refrigerant piping (11, 12, 14) with the gas for pneumatic tests from the 
above-mentioned source of gas (8), and inspects an airtight with a measurement means (7), The 
pneumatic test approach characterized by including the process which separates the above- 
mentioned refrigerant piping (11, 12, 14) and a conduit (2a, 2b, 2c) after the above-mentioned 
inspection. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pneumatic test approach which used piping 
for pneumatic tests and it which are used for the pneumatic test of refrigerant piping of a 
conditioner. 
[0002] 

[Description of the Prior Art] Conventionally, the pneumatic test of refrigerant piping is 
performed before installation of a conditioner. It is because it is necessary to circulate the high- 
pressure refrigerant in a refrigerant circuit and the airtightness of refrigerant piping must be 
secured in the conditioner. 

[0003] In the large-scale conditioner represented by the conditioner for buildings, refrigerant 
piping which connects an exterior unit and an interior unit is crossed to a long distance. 
Moreover, it will be necessary to make piping move in a zigzag direction according to the 
structure of each part store of a building. Therefore, in the conditioner for buildings, many piping 
is connected by low attachment etc. and the complicated refrigerant pipe line is formed by the 
long distance. Therefore, in this kind of conditioner, since there are many connection places of 
piping, it is necessary to perform a pneumatic test carefully especially. 

[0004] - The approach of a pneumatic test - Generally, a pneumatic test seals inert gas in a 
refrigerant circuit, and is performed by measuring whether the pressure of the gas concerned 
descended after predetermined time progress. For example, the nitrogen gas of 28 kgf/cm2 is 
enclosed in a refrigerant circuit, and it is carried out by measuring the pressure drawdown after 
24-hour progress. 

[0005] With reference to drawing 7 - drawin g 9 , the pneumatic test of the refrigerant pipe line 
(20) constructed at the building is explained. 

[0006] Drawing 7 is drawing showing the refrigerant pipe line (20) which consists of refrigerant 
piping (1 1) which performs a pneumatic test, and (12). A pneumatic test is performed by the 
outer edge (a) which connects refrigerant piping (1 1) and (12) to an exterior unit (b). At the time 
before a pneumatic test, the closure of the inner edge (d) which refrigerant piping (11) and (12) 
should not be connected with an interior unit (c) yet, but should be connected with an interior 
unit (c) is carried out by pinch low attachment etc. Therefore, opening of refrigerant piping (11) 
and (12) is carried out by the above-mentioned outer edge (a). 

[0007] As shown in drawing 8 , first, an examiner connects the interconnecting tube (u) of a U 
character mold to the liquid tube (11) and gas pipe (12) which are refrigerant piping, and opens a 
liquid tube (1 1) and a gas pipe (12) for free passage. One opening edge (u1) of an interconnecting 
tube (u) is inserted in opening of a liquid tube (1 1), and, specifically, the opening edge (u2) of 
another side is inserted in opening of a gas pipe (12). Furthermore, the opening edge of piping for 
manometers (e) linked to a manometer (m) and the opening edge of gas supply piping (f) linked to 
a nitrogen gas cylinder (j) are inserted in a gas pipe (12). 

[0008] And as shown in drawing 9 , pinch low attachment of the opening of a liquid tube (I) is 
carried out, and an interconnecting tube (u) and a liquid tube (1 1) are joined airtightly. Moreover, 
pinch low attachment also of the opening of a gas pipe (12) is carried out, and it joins a gas pipe 
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(12) to an interconnecting tube (u), piping for pressure gages (e), and gas supply piping (f) 
airtightly. 

[0009] Then f while attaching a manometer (m) in piping for manometers (e), a nitrogen gas 
cylinder (j) is connected to gas supply piping (f) through a bulb (i) and a gauging hose (h). 
[0010] And the refrigerant pipe line (20) which consists of a liquid tube (11) and a gas pipe (12) is 
filled up with high-pressure nitrogen gas from a nitrogen gas cylinder (j). Under the present 
circumstances, an examiner performs restoration, looking at a pressure gage (m). And when the 
pressure of the refrigerant pipe line (20) becomes 28 kgf/cm2, the valve GD of a nitrogen gas 
cylinder 0) is closed, a bulb (i) is closed, and restoration of nitrogen gas is ended. 
[001 1] Then, it is left for 24 hours in this condition, i.e., the condition of having filled up the 
refrigerant pipe line (20) with nitrogen gas. And the pressure of the refrigerant pipe line (20) is 
measured with a pressure gage (m) after 24-hour progress. Consequently, if the pressure is 
descending, it will judge that leakage is in the refrigerant pipe line (20), and a leakage part will be 
restored. On the other hand, if a pressure does not descend, the airtight condition of the 
refrigerant pipe line (20) judges that it is maintained, and ends a pneumatic test. 
[0012] 

[Problem(s) to be Solved by the Invention] However, the following technical problems occurred 
by the above-mentioned conventional approach. 

[0013] In opening of a gas pipe (12), pinch low attachment of the piping of three of an 
interconnecting tube (u), piping for manometers (e), and piping for gas supply (f) needed to be 
carried out at coincidence, and low attachment by this low attachment part (k) was difficult. The 
pinch between an interconnecting tube (u) and piping for pressure gages (e) and of between 
piping for pressure gages (e) and piping for gas supply (f) needed to be carried out especially, 
and the low attachment activity was very difficult. 

[0014] Therefore, there was a case where the airtightness in the above-mentioned low 
attachment part (k) could not fully be maintained. Moreover, low attachment had taken time 
amount. 

[0015] Moreover, since connection places increased in number while it is necessary to attach a 
bulb (i) between piping for gas supply (f) f and a gauging hose (h) and installation in a site 
increases, in order to enable removal of a nitrogen gas cylinder 0) after restoration of nitrogen 
gas, possibility that leakage will occur was high. 

[0016] This invention is made in view of this point, piping for pneumatic tests which enables the 
place made into the purpose quickly and to ensure connection of piping for a pneumatic test is 
offered, and it is in performing a pneumatic test easily. 
[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
was considered as the configuration which joins only one conduit to one opening of refrigerant 
piping. 

[0018] Invention according to claim 1 is piping for pneumatic tests for connecting with 
refrigerant piping (11, 12, 14) of the arranged conditioner, and performing the pneumatic test of 
this refrigerant piping (11, 12, 14) concretely. One main pipe (4) by whom the end was blockaded 
is formed. To this main pipe's (4)'s other end (3) Two or more conduits (2a, 2b, 2c) corresponding 
to the above-mentioned refrigerant piping (11, 12, 14) branch, this — each — for the above- 
mentioned main pipe (4), while the point of a conduit (2a f 2b, 2c) turns into a connection of each 
above-mentioned refrigerant piping (11, 12, 14) It considers as the configuration in which the 
pressure takeoff connection (60) for taking out the gas supply section (50) for supplying the gas 
for pneumatic tests and the gas pressure in a main pipe (4) is formed. 

[0019] Invention according to claim 2 considers the gas supply section (50) as a configuration 
equipped with an one direction means (5) to permit only the gas flow which turns on a main pipe 
(4) from the source of gas (8) connected to this gas supply section (50) in piping for pneumatic 
tests according to claim 1. 

[0020] Invention according to claim 3 is taken as the configuration in which the connecting piping 
(6) by which the measurement means (7) for measuring gas pressure is connected to a pressure 
takeoff connection (60) is prepared in piping for pneumatic tests according to claim 1. 
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[0021] Invention according to claim 4 considers a conduit (2a f 2b, 2c) as the configuration 
currently formed in the path corresponding to the diameter of min of refrigerant piping (11, 12, 
14) arranged in piping for pneumatic tests according to claim 1. 

[0022] While two or more conduits (2a, 2b, 2c) branch to the other end of one main pipe (4) by 
whom the end was blockaded, invention according to claim 5 The gas supply section for 
supplying the gas for pneumatic tests to the above-mentioned main pipe (4) (50), It is the 
pneumatic test approach of refrigerant piping (1 1, 12, 14) in the conditioner performed using 
piping for pneumatic tests which the pressure takeoff connection (60) for taking out the gas 
pressure in a main pipe (4) is formed, and changes. After arranging the above-mentioned 
refrigerant piping (11, 12, 14), while the end of this refrigerant piping (1 1, 12, 14) is blockaded 
While connecting airtightly the point of the conduit (2a, 2b, 2c) of piping for pneumatic tests to 
the other end of the above-mentioned refrigerant piping (11, 12, 14), then connecting the source 
of gas (8) to the gas supply section (50) of the above-mentioned piping for pneumatic tests The 
measurement means (7) of gas pressure is connected to a pressure takeoff connection (60). 
After that. Refrigerant piping (1 1, 12, 14) is filled up with the gas for pneumatic tests from the 
above-mentioned source of gas (8), and an airtight is inspected with the gas pressure of a 
measurement means (7), and suppose that the above-mentioned refrigerant piping (11, 12, 14) 
and a conduit (2a, 2b, 2c) are separated after the above-mentioned inspection. 
[0023] According to the above-mentioned invention specification matter, after a pneumatic test 
carries out piping installation of the refrigerant piping (11, 12, 14) of a conditioner, it is 
performed. After this piping, the point of the conduit (2a, 2b, 2c) of piping for pneumatic tests is 
airtightly connected to the above-mentioned refrigerant piping (11, 12, 14). this time — each 
refrigerant piping (11, 12, 14) — receiving — each — since one conduit (2a, 2b, 2c) is connected 
at a time, connection is made easily. Moreover, since the conduit (2a, 2b, 2c) is formed in the 
path corresponding to the diameter of min of refrigerant piping (11, 12, 14), the insertion is easy 
for it and it is easy to connect. 

[0024] Then, while the gas supply section (50) of piping for pneumatic tests is connected to the 
source of gas (8), the measurement means (7) of gas pressure is connected to a pressure 
takeoff connection (60). Since connecting piping (6) is prepared in the pressure takeoff 
connection (60), connection of a measurement means (7) is made easily. 

[0025] And refrigerant piping (1 1, 12, 14) is filled up with the gas for pneumatic tests from the 
source of gas (8), and airtight inspection is conducted by the measurement means (7). Since the 
one direction means (5) is formed in the gas supply section (50), even if it removes the source of 
gas (8) after restoration, the gas for pneumatic tests in refrigerant piping (11, 12, 14) does not 
leak. 

[0026] After the above-mentioned inspection, refrigerant piping (11, 12, 14) and a conduit (2a, 
2b, 2c) are separated. Therefore, it becomes reusable [ piping for pneumatic tests ]. 
[0027] 

[The gestalt 1 of implementation of invention] Hereafter, the gestalt of operation of this 
invention is explained based on a drawing. 

[0028] - Configuration- drawing 1 of piping for pneumatic tests (1) shows piping for pneumatic 
tests concerning the operation gestalt 1 (1). Piping for pneumatic tests (1) is for performing the 
pneumatic test of refrigerant piping in a conditioner, is equipped with a conduit (2a) and the main 
pipe (4) who has a conduit (2b) and a branch pipe (3) a gas side a liquid side, and is constituted. 
[0029] The liquid side, the conduit (2a) and gas side, a conduit (2b) is all a tube with an outer 
diameter [ of 6.4mm ], and a thickness of 0.8mm, and is formed with the copper by which 
annealing processing was carried out. Therefore, a liquid side, a conduit (2b) has sufficient 
ductility, and it deforms easily a conduit (2a) and gas side, without fracturing according to human 
being's force. 

[0030] As shown in drawing 2 , the branch pipe (3) consists of the 1st branch (3a) in which the 
opening edge of a conduit (2a) is inserted the liquid side, the 2nd branch (3b) in which the 
opening edge of a conduit (2b) is inserted the gas side, and the set section (3c) in which a main 
pipe's (4)'s drum section (41) is inserted. The 1st branch (3a) and the 2nd branch (3b) consist 
predetermined spacing, and are separated. Carrying out opening of the 1 st branch (3a) and the 
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2nd branch (3b) to the set section (3c) and hard flow, the 1st branch (3a) and the 2nd branch 
(3b) join the set section (3c), and each branch (3a), and (3b) and the set section (3c) are opening 
them for free passage. The conduit (2b), and the set section (3c) and a drum section (41) are 
airtightly joined to the 1st branch (3a) by low attachment the conduit (2a), and 2nd branch (3b) 
and gas side the liquid side, respectively. 

[0031] The drum section (41) consists of copper tubes with an outer diameter [ of 9.5mm ], and 
a thickness of 0.8mm. Pinch low attachment of the end (4a) of a drum section (41) is carried out, 
and the closure is carried out. Opening of the other end of a drum section (41) is carried out, it 
is inserted in the set section (3c) of a branch pipe (3), and is joined airtightly as mentioned 
above. 

[0032] Gas supply opening (5a) and pressure output port (6a) are prepared in the flank of a drum 
section (41). Gas supply opening (5a) and pressure output port (6a) consist predetermined 
spacing in the shaft orientations of a drum section (41), and are prepared in the location of the 
symmetry, i.e., the location of the opposite side, to the medial axis of a drum section (41). 
[0033] A check valve (5) is prepared in gas supply opening (5a) through the communication trunk 
(5b) prolonged in radial [ of a drum section (41) ], and the gas supply section (50) is formed in 
the main pipe (4). The end of a communication trunk (5b) is inserted in gas supply opening (5a), 
and, specifically, low attachment junction of this communication trunk (5b) and main pipe (4) is 
carried out. Moreover, the other end of a communication trunk (5b) is inserted in a check valve 
(5), and low attachment junction of a communication trunk (5b) and the check valve (5) is carried 
out. Therefore, the main pipe (4) and the check valve (5) are airtightly open for free passage. 
Although this check valve (5) circulates the gas which flows from a check valve (5) to a main 
pipe (4), the gas which flows to a check valve (5) constitutes the one direction means which is 
not circulated from a main pipe (4). In addition, opening of a check valve (5) forms the flare 
groove joint (5c) of a male mold, and it is constituted so that connection with the gauging hose 
(13) mentioned later may become easy. 

[0034] On the other hand, the communication trunk (6b) prolonged in radial [ of a main pipe (4) ] 
is inserted in pressure output port (6a), a pressure takeoff connection (60) is formed in a main 
pipe (4), and low attachment junction of this communication trunk (6b) is carried out with the 
main pipe (4). It flares the opening edge of a communication trunk (6b), and it constitutes the 
flare groove joint (6c) of a negative form. 

[0035] - Explain pneumatic test approach -, next the pneumatic test approach using piping for 
pneumatic tests (1). The refrigerant pipe line (20) shown in drawing 7 is set as the target of a 
pneumatic test. 

[0036] A pneumatic test is performed after arranging refrigerant piping (11) and (12). First, the 
side to which the inner edge of refrigerant piping (11) and (12), i.e., an indoor unit, (c) is 
connected is blockaded. Then, as a preparation phase of a pneumatic test, piping for pneumatic 
tests (1) is connected to the refrigerant pipe line (20), and the nitrogen gas cylinder (8) as a 
manometer (7) and a source of gas is connected to this piping for pneumatic tests (1). 
Specifically, it carries out as follows. 

[0037] As shown in drawing 3 (a), an examiner inserts a conduit (2a) in opening (11a) of the liquid 
tube (11) of the refrigerant pipe line (20) by predetermined die length a liquid side. Moreover, 
although not illustrated, only predetermined die length inserts a conduit (2b) in opening of the 
gas pipe (12) of the refrigerant pipe line (20) a gas side similarly. Usually, piping with an outer 
diameter [ of 9.5mm - 44.5mm ] and a thickness of 0.8mm - 1.4mm is used for piping of a 
business-use air-conditioner like the conditioner for buildings. Since a conduit (2b) is below the 
bore (7.9mm) of piping of the minimum size of the above-mentioned piping, i.e., piping with an 
outer diameter of 9.5mm, the above-mentioned insertion of a conduit (2b) is performed easily a 
conduit (2a) and gas side a liquid side a conduit (2a) and gas side the liquid side of piping for 
pneumatic tests (1). 

[0038] And as are shown in drawing 3 (b), and a conduit (2a) is not crushed a liquid side, the 
edge of a liquid tube (1 1) is crushed. Then, the contact surface with a conduit (2a) is airtightly 
joined to the contact surface of liquid tubes (11), and a liquid tube (11) by low attachment a 
liquid side. Thus, as a result of performing pinch low attachment, a conduit (2a) is open for free 
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passage a liquid tube (11) and liquid side, with an airtight condition maintained. 

[0039] Moreover, a conduit (2b) is similarly joined to a gas pipe (12) a gas side. 

[0040] Next, as shown in drawing 4 , a pressure gage (7) is connected with piping for pneumatic 

tests (1) by carrying out flared connection of the edge of a pressure gage (7) to a 

communication trunk (6b). 

[0041] And the nitrogen gas cylinder (8) with which piping for pneumatic tests (1) was filled up 
with high-pressure nitrogen gas is connected. The end of gauging hose (13), such as a flexible 
tube, is connected to a check valve (5), and, specifically, the other end is connected to the 
closing motion valve (8a) of a nitrogen gas cylinder (8). 

[0042] Above, connection of piping for pneumatic tests (1) is ended, and the dead work of a 
pneumatic test is completed. And the following pneumatic tests are started. 
[0043] In a pneumatic test, first, an examiner opens the closing motion valve (8a) of a nitrogen 
gas cylinder (8), and conveys [ a gauging hose (13) check valve (5), drum section / of a main pipe 

(4) / (41), branch pipe (3), and liquid side ] high-pressure nitrogen gas from a nitrogen gas 
cylinder (8) through a conduit (2b) to the liquid tube (11) and gas pipe (12) of the refrigerant pipe 
line (20) a conduit (2a) or gas side. And when restoration of nitrogen gas is continued and the 
pressure Po of the nitrogen gas of the refrigerant pipe line (20) becomes the predetermined 
value of about 28 kgf/cm2, observing the graduation of a pressure gage (7), a closing motion 
valve (8a) is closed. 

[0044] then, the condition of having enclosed nitrogen gas with the refrigerant pipe line (20) two 
times about 28 kgf/cm — about 24 hours — predetermined time neglect is carried out. Under 
the present circumstances, if there is need, a gauging hose (13) will be removed from a check 
valve (5), and a nitrogen gas cylinder (8) will be moved to other activity parts. In this case, 
emission of the nitrogen gas within the refrigerant pipe line (20) is prevented by the check valve 

(5) . 

[0045] And after about 24-hour progress, the graduation of a pressure gage (7) is observed and 
the pressure P within the refrigerant pipe line (20) is measured. When difference deltaP=Po-P of 
the pressure within the refrigerant pipe line (20) is not zero, it considers that leakage is in the 
refrigerant pipe line (20), and a leakage part is restored. On the other hand, when deltaP is zero, 
the airtightness of the refrigerant pipe line (20) considers that it is maintained, and ends a 
pneumatic test. 

[0046] After ending a pneumatic test, the nitrogen gas within the refrigerant pipe line (20) is first 
emitted from the pavement servise valve (not shown) of the refrigerant pipe line (20). Then, a 
gauging hose (13) is removed from a check valve (5), and a pressure gage (7) is removed from a 
communication trunk (6). And while cutting a conduit (2a) near a joint with a liquid tube (1 1) a 
liquid side, a conduit (2b) is cut near a joint with a gas pipe (12) a gas side. Thus, piping for 
pneumatic tests (1) is mostly recoverable in the condition before use by separating piping for 
pneumatic tests (1) from the refrigerant pipe line (20). 

[0047] In this case, the die length of a conduit (2b) becomes short a little a conduit (2a) and gas 
side a liquid side. However, since the conduit (2b) is beforehand formed in sufficient die length 
the conduit (2a) and gas side the liquid side, the die length does not pose a problem on the 
occasion of a reuse. Collected piping for pneumatic tests (1) is used in the trial part of further 
others. 

[0048] - since one conduit (2a, 2b) is joined to refrigerant piping (11 12) of one according to 
piping for effectiveness-pneumatic tests (1) of piping for pneumatic tests (1) — pinch low 
attachment — quickness — it can carry out certainly and easily. Therefore, connection between 
piping for pneumatic tests (1) and the refrigerant pipe line (20) is ensured [ quickly and ], and the 
thing of it can be carried out. 

[0049] Moreover, even if it removes a nitrogen gas cylinder (8) after filling up the refrigerant pipe 
line (20) with nitrogen gas since the check valve (5) is joined by the main pipe (4), the nitrogen 
gas of the refrigerant pipe line (20) is not emitted out of a system. 

[0050] a check valve (5) — a main pipe (4) — oh, since the Ecklonia is joined, it can lose like the 
fitter of the check valve (5) in a trial site, or a bulb. Therefore, a nitrogen gas cylinder (8) can be 
attached quickly. Moreover, since low attachment junction of the connection between a main 
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pipe (4) and a check valve (5) is carried out, the leakage by the connection of a main pipe (4) and 
a check valve (5) is not generated. 

[0051] Furthermore, other junction parts except junction to a conduit (2b) and a gas pipe (12) 
are joined a liquid side not at a trial site but at works (factory place of piping for pneumatic tests 
(1)) a junction [ to a conduit (2a) and a liquid tube (11)], and gas side. Therefore, strict quality 
control can be performed to piping for pneumatic tests (1). Therefore, it is very hard to generate 
the leakage of the nitrogen gas by junction mistake in a site. 

[0052] Moreover, a liquid side, a conduit (2a) and gas side, since both conduits (2b) consist of 
capillaries with an outer diameter of 6.4mm, they are easy to insert to all the refrigerant piping 
with an outer diameter of 9.5mm - 44.5mm usually used, and pinch low attachment is easy for 
them. Therefore, the pneumatic test of all refrigerant piping can be performed for one piping for 
pneumatic tests (1). 

[0053] Moreover, in case the pinch of the opening edge (11a) of a liquid tube (11) and the 
opening edge of a gas pipe (12) is carried out, opening of a conduit (2b) is not crushed a conduit 
(2a) and gas side a liquid side. 

[0054] Furthermore, since piping for pneumatic tests (1) is almost collected in the condition 

before use after use, it can be used repeatedly. 

[0055] 

[The gestalt 2 of implementation of invention] it is shown in drawing 5 — as — piping for 
pneumatic tests of the operation gestalt 2 (21) — a branch pipe (23) — setting — a liquid side - 

- a conduit (2a) side and a gas side — a conduit (2b) and the object for pressure equalizers — 
three conduits of a conduit (2c) are connected, the object for pressure equalizers — the liquid 
side, a conduit (2c) is the same structure as a conduit (2b) a conduit (2a) and gas side, and 
consists of copper tubes. 

[0056] a liquid side — a conduit (2a) side and a gas side — a conduit (2b) and the object for 
pressure equalizers — the conduit (2c) and the branch pipe (23) are airtightly joined by low 
attachment like the operation gestalt 1, respectively. 

[0057] Since other configurations are the same as that of piping for pneumatic tests of the 
operation gestalt 1 (1), the explanation is omitted. 

[0058] This piping for pneumatic tests (21) is used for the pneumatic test of the refrigerant pipe 
line (31) equipped with refrigerant piping of three to which the liquid tube (11), the gas pipe (12), 
and the pressure equalizer (14) were parallel. 

[0059] the junction to the refrigerant pipe line (31) of piping for these pneumatic tests (21) — a 
liquid side — a conduit (2a) — a liquid tube (11) — specified quantity insertion — carrying out - 

- a gas side — a conduit (2b) — a gas pipe (12) — specified quantity insertion — carrying out - 

- the object for pressure equalizers — it carries out by carrying out specified quantity insertion 
of the conduit (2c) at a pressure equalizer (14), and carrying out pinch low attachment of each 
connection place. That is, one conduit is joined to refrigerant piping of one. Pinch low attachment 
is performed by the approach explained with the operation gestalt 1. 

[0060] After that, a pneumatic test is performed completely like the pneumatic test approach of 
the operation gestalt 1 . 

[0061] Therefore, for piping for pneumatic tests of the operation gestalt 2 (21), the same 
effectiveness as piping for pneumatic tests of the operation gestalt 1 (1) is demonstrated to the 
refrigerant pipe line (31) equipped with refrigerant piping, a liquid tube (11), a gas pipe (12), and a 
pressure equalizer (14), of three. 

[0062] - With the other operation gestalt-above-mentioned implementation gestalten 1 and 2, 
although the communication trunk (6) was joined to pressure output port (6a), the check valve 
which prevents the gas flow which flows out of a main pipe (4) outside may be joined to pressure 
output port (6a). In this case, in the condition of having sealed nitrogen gas to the refrigerant 
pipe line (20) and (31), a pressure gage (7) can be removed simply. Therefore, one pressure gage 
(7) can be used by two or more places. 

[0063] a liquid side — a conduit (2a) side and a gas side — a conduit (2b) and the object for 
pressure equalizers — a conduit (2c) is not limited to a tube with an outer diameter [ of 6.4mm ], 
and a thickness of 0.8mm. If it can insert easily to piping of the refrigerant pipe line (20) and (31), 
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i.e., a liquid tube, (11), a gas pipe (12), and a pressure equalizer (14) and can join, corresponding 
to the configuration and dimension of those piping (11), (12), and (14), it can be made the 
configuration and dimension of arbitration, in addition — since the usual refrigerant piping is a 
tube with an outer diameter [ of 9.5mm - 44.5mm ], and a thickness of 0.8mm - 1.4mm — a 
liquid side — a conduit (2a) side and a gas side — a conduit (2b) and the object for pressure 
equalizers — as for a conduit (2c), it is desirable that it is especially a tube with an outer 
diameter of 4.8mm - 7.9mm. 
[0064] 

[Effect of the Invention] As mentioned above, according to this invention, the following 
effectiveness is demonstrated. 

[0065] According to invention according to claim 1, one conduit is joinable at a time to each 
refrigerant piping. Therefore, pinch low attachment by refrigerant piping and the conduit can be 
performed quickly, certainly, and easily. Therefore, the dead work of a pneumatic test can be 
performed quickly and certainly. 

[0066] According to invention according to claim 2, after enclosing the gas for pneumatic tests 
with the refrigerant pipe line, even if it removes the source of gas linked to the gas supply 
section, the gas within the refrigerant pipe line is not emitted. Therefore, other locations can be 
made to move during a pneumatic test in the source of gas. 

[0067] Moreover, it can lose like the fitter of the one direction means in a trial site. Therefore, 
the source of gas can be attached quickly. Moreover, since connection between a main pipe and 
an one direction means can be made not at a trial site but at works, it is hard to generate the 
leakage of the gas for a trial by junction mistake in a site. 

[0068] According to invention according to claim 3, connection of the measurement means for 
measuring gas pressure becomes easy. 

[0069] According to invention according to claim 4, insertion of the conduit to refrigerant piping 
becomes easy. Moreover, opening of a conduit is not crushed in the case of junction for 
refrigerant piping. 

[0070] According to invention according to claim 5, the pneumatic test which demonstrates the 
above-mentioned effectiveness can be performed, therefore a quick and positive pneumatic test 
can be performed. Moreover, piping for pneumatic tests is reusable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the front view of piping for pneumatic tests of the operation gestalt 1. 
[Drawing 2] It is the perspective view of a branch pipe. 

[Drawing 31 It is the perspective view showing a joint with a conduit a liquid tube and liquid side, 
and (a) is drawing before junction and (b) is drawing after junction. 

[Drawing 41 It is the general drawing of piping for pneumatic tests connected with the refrigerant 
pipe line. 



JP-A-H10-197112 Page 10 

[Drawing 5] It is the front view of piping for pneumatic tests of the operation gestalt 2. 
[Drawing 6] It is the general drawing of piping for pneumatic tests connected with the refrigerant 
pipe line. 

[Drawing 7] It is the general drawing of the refrigerant pipe line. 

[Drawing 8] It is the general drawing of the conventional piping for pneumatic tests. 

[Drawing 9] It is the perspective view of the joint of the conventional piping for pneumatic tests. 

[Description of Notations] 

(I) Piping for pneumatic tests 
(2a) It is a conduit a liquid side. 
(2b) It is a conduit a gas side. 

(3) Branch pipe 

(4) Main pipe 

(5) Check valve 

(50) Gas supply section 

(6) Piping for pressure gages 
(60) Pressure takeoff connection 

(7) Pressure gage 

(8) Nitrogen gas cylinder 

(I I) Liquid tube 
(12) Gas pipe 

(20) Refrigerant pipe line 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DRAWINGS 
[Drawing 1] 
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SEWS (20)©*Mf (11)©|8P (lla)(C^ffilJ#W (2a) SrRff 

0)©#X«(12)©P§P&Cfc. BI«{C0T. *'XffllJ^©(2 

b) ?rm^ft 3 tc »m A-r -5 . ««. tfJUf 5 -f > fffl^a 

Hfi]^S©<fc i >^ll^ffl©iT3>©E«(C«. 

9. 5mm~44. 5mm. Jf J 0. 8mm~l. 4m 

m©Ef*sil> MmRffiE*CU©jKHI 

zS < g(2a)Riy : ^XffliJ« i g(2b)«. ±EEV©9^©*^h 

•9--rx©E@. oj^gg. 5mm©Elf©rtS 

(7. 9mm)HRO?, ?KffliJji i S(2a)S{>'^XffliJzg[ 
< g(2b)©±IBJfA«Sa^tf*)ft-5o 

[ 0 0 3 8 ] Ot. S3 (b) CC^-T J: ^ tC. 

o^-To -e©&. ?Ke(ia)ID±©«fel!E. Somt(ii) 

4 ftflijaie (2a) t ommm* . p -# w k «t 5 m.mcm 

^tS. CO.t^CCt^^P-^W^fo/cfe*. ®« 

(id 4 ?»j2gii (2a) 4 ». mmwmzm 3; $ aa-r 
4„ 

[0 0 3 9] BiatCO-C. 3^X^(12)4 ^Xfflljz* 

^(2b)4*@^-T4. 
[0 040] ;ACC. 04fC^Tck'5iC. E^»lt(7)©ffi 

gp^s^g (6b) ■? u r^^-r 5 c 4 k ct 0 . tm&m 

fflEf(l) 4H^lit(7) 4 SrSSttf £„ 
[0 04 1 ] -eUT. «»KttfflE«CU«:. «BE©S 



[0042] «±r\ smtmmwzgawi&mmT 
u ntissmcomffiimteftj-rz. fit. «T©fi 

[0043] sr. &m.%ixmi#y< 

*-X(i3). Mit#(5). ^^©liSPOi). 

(3). S^'»JaSW C2a)XW>VXffllJ^ i g (2b)£jl Gt. 
OTE©asS#* SrftJglBl?^ (20)©®W (lDRO'tfX © 

ci2)(c^-r5„ fit, ji^gt (7)© @® Design 

%*5ea**-^©5t»^i»ti^l. ^BB«^(20)©M3R 
fi^<DE.t>P o*^2 8kg f /cm'©^®^-? 
/ci#tc. gH&j#(8a)£WDS., 
[0044] f©f£. #&Kt^(20)Kg5R#X£i&2 
8kg f/cm'SAWcrat. i&2 4 ^©B^Bf 

(13) £ ( 5)*> 6 UX <0 n 0 . SSItf" >^ (8)?: fl«!©fp 
tStffBficllftiSttS. C©*£. ft8M^ (20 )|*l©g 
3g#x©fifca»i2±#(5)iCct o TE5it Sft&„ 
[0 04 5] fit. i^2 4B$raig®^C. JE£llt(7) 
©g®9£«lflT. tf^iE@3U20)f*J©IE;>3P£fWJ 

-r&„ ^iee^c20)rt©jE^©^A p = p o - p*^ 

mtiffimvmmzft'?, — ap*^-c&^j©^». 
^^^^^©mssttttffi/cnr^-si^^L. »?g 

[0 046] m^l£ft£**7 l/cf&tt. £-f . fSJ&BEg 
^(20)©1t--t^-Ol^ (BWv&r) fr6f$8®2^C2 

0)^©^^^^^"^,,, f ©f&. y-^>y*-* 

(l3)£j£±#(5)#> 0 ^ l . EE^ft (7)*SiK < &C6) 

^emo^To fir. MJ#@(2a)£$moi)£©& 

ci2)i©g^gp©^i5-c^jir-r^ < , c©^^^, m 
^i5t^fflieea)*^i2«^c20)^e>^!ii-r.5 cite 

[0 04 7] C©JS^. MJ^S(2a)&J>'#X[»J#g(2 
b)©fi3tt=g^Ba<&.5. l^l. ?gfflij^g(2a)&0**' 

*flw«ig (2b) tt£$>E>&c tb+frts: s ^ (c mm 3 ti r i > s 
©-c. f ©ss^^ffltc^irpflSit^^ciw^ 
i>. muxi/cmmiiCiifflieecDi*. Htcffe©^®^ 

[0 048] -a^^ffliega)©^*- 

MLX 1 #©2*1f (2a,2b)£Jg^T.2>©T\ b'>^n- 

r. *stiiiiiffli2©(i)<h^ie«^ ( 20)<h©^^ifi 
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[0049] $/c. ^C4)ic32±^(5)^jg^3nrt^ 
[0050] jM±#( 5)1*^(4)^* abfimsz 

>^(8)©&9ttW£SBjIfc:t? ^cims. 
£1f (4) £ M±^r (5) <!: ©JggS« P —ft ?ntl^ 
10 ©T\ £«(4)£j3^#(5)£©Sili^T-©«*i«^£l 

[0 0 5 1] SCC. Mi2»©C2a)<h?g , g(ll)£©g^. 
RO*#XffiiJ*g (2b) £ # * @ (12) £ ©Jg£- * KM, » fcfffe© 
S^fB3f«, WWR»-Ctt<Xi8 (ai*K*ffli2*(3Q 

a){c*tir^tS)S a D a M^a^f ^ c £*s-caa. f © 
fce*. mm-cvm^ $ x«t <£6ss#x©isft«®6-t 

[0052] * fc, ^WJ^(2a)SO-rf7XjBiJ^(2b) 
20 «. ftiC^S6. 4mmOift»g5nn^OT. 
a^rffll*6nri^^@9. 5mm~4 4. 5mm©^ 

W*figg-C*4. t^oT. — o©m®i^ffiI2e(l) 

•c. ^r©»«iB«©sweKln*fT5 c £^r# s 0 

[0 0 5 3 ] £/c. ^©(^©^Pffidla^O'^Xlf 

(i2)©ggpjs^ e>^-r*». ?gfliiJ^ i S(2a)so'^x(iiij 
am (2b)© pan 1 ? n -s c t 1 >. 
[0054] Mtc. a^iseiifflsawd)^. ^ffl^cc. 
«^^^*«ffli^f©t»;fiS■clllR3^lS©■c t {sis^^oji 
30 Lx&m-rzct&sjm-c&z. 

[0055] 

[ »w©ms©^» 2 ] 0 5 icm? j; ^ 5c . mmm 2 

©«^i*^fflie i t(2i)». ^«(23)fcte^r < -»£ 

If (2a). *'XffllJiig(2b)SOWBffl« < »(2c)©3*© 
3WS«*»ttSnT(,»4t>©t?**. i^JI§ffl^e(2c) 
B. MJ«e(2a)Siy t ^ffliJ^ i »(2b)£[lIfil©«j§-C* 

[0 0 5 6 ] jgffliji»©(2a). ^XffliJ*g(2b)SO*i^ffi i » 

[0057] •ecffeo^fiStt. mmrn 1 ©msg^ffl 
geg(i)£iiiii^©-c, f ©^«=tBs-rs„ 

[0 0 5 8 ] C©m«sJ^ffliES(2l)«. ««CI15. ^ 

xmo2)-%.v*>jmm (14)© ifc 3 *©^^sBif^« 

[0 05 9 ] *«Ss*:®lfflBS i S(2i)©^Be@«(3l)- 
©«■&». M* i g(2a)^«W(ai)iC^filfAl. ^ 

^ffl'j^'s (2b)?: tfxm (xwem Mmmx 1 . ^Kmrnm 
«(2c)?rife)BEW(i4)^B»fSfijfAi. fn-en©«^ia 

50 ^f^^n-^wr^CiictO^^c 1* 
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#w b. asters i -cmw o fc^atc «»: o tf 5 . 
[0060] *©a«. mrafli i ©aafKuwsfet* 

*&@(11). #Xt?(12)Rt«$IItr(14)©3;£©te 
*KIMBE*C0 4 PI«©*»*#fHf 3 tt-S . 

[0062] -zvmommBm- 

±ESHSJ&«lRc;2t?«. EE#8l0ffit/PC6a)fcttS 10 

[0 06 3] KWaMtCa). #*««S(2b). R^BE 
tfffl**(20tt. i*&6. 4mm. ISO. 8mro©R 

Ktf. r>t*>wscix). *fx*an> s^eescmjk 20 
©tee en) , ci2) , a4)<w^K*» «fc v-i-mcms it, e 

«HBS«j1-S9. 5mm~~4 4. 5mm. ISO. 8m 
m~- 1 . 4mm©R®-e&£©-e, ^tffll3P < g(2a) > #X 
flMHTpb). &tfi&BEflfffli»*(2c)tt. *fS4. 8mm 
~7. 9mm©Rl?-C*5C£3&J#fCfiFiL,Cs. 
[0 064] 

[»«©»*] «±©<fc 5 «c. *»W«:«fcti«. JiTF© 
£5 ft 3. 30 

[0 06 5] S»5J8B 1 (clEi£©l£Wc Jrfttf, 

T. ^E«4fW4©hf>*nH*W*2^T?fl»Ej&» 
[0 06 6] »*3fi2 «cgatt©»W(C J:tiK. 

fc^xjs*iRD^L/'c<>. &Mne*jRA©#**fiUH3 

[0 06 7] S»Rgi»fCteW4— *|fij*a©aii3 

ttwis£&<-rc4#-e#£. se-o-c. ^xjs©K0 
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©T. JR«r©S^5^CCj:*taWI^©»tlW«^ 
UC<1>. 

[0 0 6 8 ] 3»*3«3 «ciEtt©»9ifcJ:titf. tJT.'R.t) 

«mu-r ^ fc«b©«-a!j#s©«ift3&jsa«: & 

[0 0 6 9 ] li^4 (cetkDAWC ^«9B« 
^©aWf©»A3WSS«c«:4. ^$12^4 ©&£• 
©BKC. »e©MP*«JfL-3ASti&C4*»i5tl». 

[0070] M#qi5 fcSi8©»WfCcfcti« . _hfe©$J 

WHS**** MBT 5 C 4 #r * S. 
[HB©flMt«:Mi»] 

[0 l ] Jttt&ft 1 ©JRffiKRffiettOiEIIH'?**. 
[02 ] »iK«©*Hiftia-C**. 
[03] *tf 4 »Jz»©4 OB^»%jW»aBT* 
0 . ( a ) tt&^i§y©0-C& 0 . ( b ) IJSM©IT 

[04] ftwmmmtmm2titcM®imm&m<D±&. 

[05] JI*6^^2©^m^fflB2§©iEB0-C*So 

[06] ft®mwmtmi&3titcfffitmmm?g(D±ft 

0-C&£„ 

[07] »jafiE*»©^ff0t?*S. 

[08] m&<Dm5mm&w<D±{*m-c$>Zo 
[09] se*©««»5»0Ke©«^aj©isitaH'c* 
4. 

[??^©I&HJ] 

a) fm&mm&m 
(2a) -^fflij^e 

(2b) Mailt 

(3) 

(4) 

(5) m±& 

(50) #X{*J&SP 

(6) EEXttMWBB 
(60) EE^BlOffloaB 

(7) ffi^ift 

(8) Ssg#">-< 

(11) 

(12) *g 
(20) fettffinHfi 
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[04] 
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(9) 
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[08] 
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